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Short Title 

High Temperature Electro-insulating Materials 

Technology Area 

Ceramics / MAT-CER 

Person for Contact 
V.V. Sevemyi 

A. Kuleshov 38, sh. Entuziastov, 111 123, Moscow, Russia 

Tel: 095-273-79-13 
Fax: 095-273-71-26 

Research Institute Where the Above Persons Belong 

State Scientific Research Institute of Chemistry and Tecnology of Organoelement 
Compounds (GNIIKhTEOS) 



1 . Present Status of Research 

Fundamentals for the development of high-heatconducting composites on the ground of 
synthetic polymer binders and heatconducting disperse inorganic fillers have been developed. 
A complex of silicone high-heatconducting materials have been obtained on the basis of the 
developed principles. The complex involves: 
-non-drying pastes 

-elastomeric compositions, vulcanizing at room temperature (RTV) of two types: 
- RTV-I and RTV-H. 

Heat conductivity of the proposed materials significantly out performs similar materials 
offered at the market. The properties of the available at the market materials and those 
proposed by us are presented in the Table attached. The properties of the promising materials 
are presented therewith. The achievement of these properties will require additional fiinding. 

Application; 

electronics, electrotechnics, tool, and machine-building. 
Purpose: 

■ good heat removal due to high heat conduction of materials; 

■ improvement of thermal contact in heat releasing element-radiator system; 

■ electroinsulation; 



■ sticking (bonding) and installation of electroradio elements and printed circuits ( in the 
event of use of RTV-1 and RTV-2 materials); 

■ encapsulation and sealing of parts of devices (RTV-2) for protection against diversified 
factors; 

Provide: 

■ optimal thermal regimes of devices and instruments function due to high heat removal; 

■ reliable electric insulation of device parts; 

■ technologically effective mounting of parts of devices and instruments; 

■ maintenance; 

■ improvement of characteristics of weight and overall dimensions; 

■ improvement of quality and reliability. 

Performances: 

- temperature range from -60^C to +150^C (pastes) 

-60^C to +200°C 

250 V (elastomers RTV-1, RTV-2) 

- humidity and weather resistance; 

- biological and chemical inert; 

- corrosion passivity; 

- vibration-proof; 

- high adhesion to metals, glass ceramics (in event RTV-1 and RTV-2). 

As there is a number of know-how no results of this research have been published. 

Cooperation with foreign partners is possible in the following directions: 

1. Transfer of know-how of licenses for the production of available sihcones. 

In the framework of the Agreement the buyer can be provided with basic raw materials of 
required quality. 

2. Joint research concerning the production of materials with properties similar or better than 
those showoi in the table as promising ones. 

Estimated cost of such investigations is $ 100,000-120,000. 

The results can be jointly patented. Joint research regarding high-heat-conductive materials 
on the ground of organic (silicone-free) binders of various classes which are interesting for the 
Customer. Cost of the development and the possibility for joint patenting are to be discussed 
in the process of further contacts. An experimental base for the foregoing research including 
high-precision instruments for the determination of heat- conductivity coefficient X (w/m' deg 
K) in a wide temperature range and test materials consistency. 



Comparative characteristics of heat-coDduction for some type of silicon heat conductive 



materials manufacturing by different companies 



Country, 
company 



Material Brand 
type 



Heat 

conductive 



X w/m deg K 



Russia non-drying available 1.8-2.0 

perspective 2.2-2.3 

RTV-1 available 1.8-2.0 

perspective 2.2-2.3 

RTV-2 paste available 1 .7-1.8 

perspective 1 .9-2.0 

RTV-2 potting available 0,8- 1 .0 

perspective 1 .2- 1 .4 



USA 

Dow Coming non-drying DC 340 0.42 

RTV-1 96-080 RTV 0.8 

Emmersonand non-drying EccotennTC-4 1.3 

Cuming Inc. 

RTV-2 paste Eccosil 4952 1 .07 

Eccosil4852 1.15 

Eccosil TP-51 1.25 



Germany 

Wacker non-drying P 12 0.8 

RTV-1 SLM 76247 1.2 

RTV-2 paste Semicosil 980 TC 0.9 

Silgel 674 1 .2 

RTV-2 potting RTV-ME 675 1 .2 

RTV-ME 676 0.8 



Japan 

Toshiba non-drying YG-6111 0.63 

YG-6260 0.84 

Shin-Etsu RTV-1 KE 12RTV 0.84 
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lEmerSOn Att,chn,en.j_oFj. Technical Data Sheet 

— & Cuming^ ^ 

a N?tk>na] starch & Chemical Company ^IIb^ STYO^^ST 4952 

Internet Address: Thermally ConductlvG, RTV Silicone 

www.emersoncuming.com ' 

Encapsuiant 



Key Feature: 


Benefit: 


• High thermal 
conductivity 


• Dissipation of heat from 
embedded components 


• High temperature 
resistance 


• Casting can survive severe 
environmental conditions 



Product Description: 

SPr'CAST 4952 is a RTV condensation cure, 
thermally conductive, silicone rubt)er potting compound. It 
yields a flexible, thermally conductive material having 
excellent electrical properties and high temperature 
resistance. STYCAST 4952 is readily pourable and is room 
temperature curable. 

Applications: 

STVCAST 4952 is designed for potting and 
encapsulation of com|X)nents that require the dissipation of 
heat and the high temperature properties and low stress of a 
silicone compound. 

Instructions For Use: 

Thoroughly read the information conceming health 
and safety contained in this bulletin t>efore using. Observe all 
precautionary statements that appear on the product label 
and/or contained in individual Material Safety Data Sheets 
(MSDS). 

To ensure the long term performance of the potted 
or encapsulated electrical / electronic assembly, complete 
cleaning of components and substrates should be performed 
to remove contamination such as dust, moisture, salt, and oils 
which can cause electrical failure, poor adhesion or 
corrosion in an embedded part. 

This RTV silicone product is based on condensation 
cure chemistry and will cure in contact with most materials 
without cure inhibition. This product is not recommended for 
use in closed molds or sealed molds which could prevent its 
exposure to moisture or the escape of reaction by-products 

Properties of Material As Supplied: 



required to complete the cure. In addition, catalysts used to 
cure this product may cause corrosion of copper and other 
sensitive metals. 

Some filler settling is common during shipping and 
storage. For this reason, it is recommended that the contents 
of the shipping container be thoroughly mixed prior to use. 
Power mixing is preferred to ensure a homogeneous product. 

Accurately weigh the liquid RTV silicone and 
catalyst into a clean container in the recommended ratio. To 
facilitate the addition of catalyst, the use of a medicine 
dropper which has been previously calibrated to determine 
the numl>er of drops per gram is recommended. Working life 
and cure time are shortened as the amount of catalyst is 
increased. Low catalyst concentrations are recommended 
for applications requiring thick sections or use at 
temperatures in excess of 125"C. 

Blend components by hand, using a kneading 
motion, for 2-3 minutes. Scrape the bottom and sides of the 
mixing container frequently to produce a uniform mixture. If 
possible, power mix for an additional 2-3 minutes. Avoid high 
mixing speeds which could entrap excessive amounts of air 
or cause overheating of the mixture resulting in reduced 
working life. 

To ensure a void-free emt>edment, vacuum deairing 
should be used to remove any entrapped air introduced 
during the mixing operation. Vacuum deair mixture at 1-5 mm 
mercury. The foam will rise several times the liquid height and 
then sut>side. Continue vacuum deairing until most of the 
bubbling has ceased. This usually requires 3-10 minutes. 

In general, silicone materials exhibit outstanding 
release properties and will not adhere to most substrates, if 
adhesion is required, apply a thin, uniform coating of PRIMER 
S 1 1 to the desired dean, dry substrates. Allow the PRIMER S 
11 to dry for 30-60 minutes at room temperature before 
applying this silicone material. 

Pour mixture into cavity or mold. Further vacuum 
deairing in the mold may be required for critical applications. 



Property 


Test Method 


Unit 


STYCAST 4952 - Part A 


Catalyst 50 


Chemical Type 






Silicone 


Silicone catalyst 


Appearance 


Visual 




Red liquid 


Clear Ik^uid 


Density 


ASTM-D-792 


g/crrf 


2.20 




Brookfield Viscosity 


ASTM-D-2393 


Pa.s 


35 


0.085 






cP 


35.000 


85 



'Our service engineers are avaitsble to help purchasers obtain best results from our products, and recommendations are based entasis and information believed to be reliable. 
However, we have no control over the conditions under which our products are transported to, stored, handled, or used by purchasers and, in any event, all recommendations 
and sales are made on condition that we will not be held liable lor any damages resulting from their use. No representative of ours has any authority to waive or change this 
provision. We also expect purchasers to use our products in accordance with the guiding principles of the Chemical Manufacturers Association's Responsible Care® program.* 



STYCAST® 4952 



Properties of Material As Mixed: 



Property 


Test Method 


Unit 


Valu 


Mix Ratio - Amount of Catalyst 50 per 100 parts of STY CAST 4952 


By Weight 


0.1 - 0.4 


Worthing Life (100 g @ 25'C) 


ERF 13-70 




60 


Density 


ASTM-D-792 


g/crrf 


2.20 


Brookfield Viscosity 


AS'm-D-2393 


Pajs 


35 






cP 


35,000 



Cure Schedule: 

Cure at any one of the recommended cure 
schedules. Where use at temperatures atx)ve 1 25'C is 
anticipated, a post cure schedule of 1-2 hours at 25-30'*C 
increments up to the highest expected use temperature is 
recommended to properly condition the silicone rubber. 

Properties of Material After Application: 



Temperature (*^C) 


Cure Time (hours) 


25 


16-24 


65 


2-4 



Property 


Test Method 


Unit 


Value 


Hardness 


ASTlVI-D-2240 


Shore A 


70 


Tensile Strength 


ASTI^-D-412 


mRa 
psi 


4.5 
650 


Elongation 


ASTM-D-412 


% 


70 


Tear Strength 


ASTM D^24 


H/m 
Pli 


4,400 
25 


Coefficient of Thermal Expansion 


ASTlVI-D-3386 


lo^rc 


162 


Thermal Conductivity 


AST7^-D-2214 


W/m.K 
Btu-ln/hr-ff-"F 


1.0 
7.0 


Temperature Range of Use 




*C 


-65 to +260 


Dielectric Strength 


ASTM-D-149 


kV/mm 
V/mil 


21.7 
550 


Dielectric Constant @ 1 mHz 


ASTM-D-150 




5.2 


Dissipation Factor @ 1 mHz 


ASTT\4-D-150 




0.01 


Volume Resistivity @ 25'C 


ASTM-D-257 


Ohm-cm 


>10" 



Storage and Handling: 

The shelf life of STYCAST 4952 is 4 months at 
25*C. For best results, store In original, tightly covered 
containers. Storage in cool, clean and dry areas is 
recommended. Usable shelf life may vary depending on 
method of application and storage conditions. 

Health and Safety: 

The SPr'CAST 4952. Iil<e most industrial 
compounds, possesses the ability to cause skin and eye 
irritation upon contact. Handling this product at elevated 
temperatures may also generate vapors irritating to the 
respiratory system. 

Good industrial hygiene and safety practices 
should be followed when handling this product. Proper eye 
protection and appropriate chemical resistant clothing should 



be worn to minimize direct contact. Consult the Material 
Safety Data Sheet (MSDS) for detailed recommendations on 
the use of engineering controls and personal protective 
equipment. 

This information is only a brief summary of the 
available safety and health data. Thoroughly review the 
MSDS for more complete information before using this 
product. 

Attention Specirtcatlon Writers: 

The values contained herein are considered typk^al properties 
only and are not intended to t>e used as specification limits. 
For assistance in preparing specifications, please contact 
Emerson & Cuming Quality Assurance for further details. 
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STYCAST* 4952 

Two Component. RTV Silicone Rubber 
With Superior Thermal Conductivity 
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Product DMCriptlon : 

STYCACT 4952 is s md pourBbie Imo component 
RTV artieone time^ compasmon trial has a hiohar 
ffwne I conckjctfvty msn tfw msn conveniJofwi 
ftDlcgnes. It may M cureo m room tt^rrperatuiv or si 
eieveted tempwature to 6 nwtH^ tXBcom rufatt^r 
cepablB of wttnstancsjhQ wcpoture lo tempefstuM of 
260"Cand uptoSlS'Clarfiftonpefjodfi. STYCACT 
4652 i8 B 100 % rmtctfye msterial. No fiorv^nts are 
contained thereun. 



Applicsiilon^ : 

STYCAET 48S2 bonde ueu to rnosi othef Aflicor^ 
Wt>efe « bona to adter 6at)&trstd8 « desifbd, eppiiy a 
ihtn coat or PRIMER S 11 lo me su&mM a/td BBOw 
H to ctfy for 30 » 80 rrunutes. Low liumkliiy coodfttoos 
may require lonser dryinn iimw. Wrwi dry. appty 
IhO STYCAST 4952 

STYCA5T 4852 is pftrtjcuisny rBcommendoo for 
pottif^ erti encapButatins componanu from wt»ch 
tieat is to be Oisslpatad. 



fri6tni{:tiDtl» For Un ; 



5, 



Prior » addirtg ciWym. tnonougruy mix tha 
STYCAST 4»2 in the oor^ainor in Mien ft ts 
f»c#ived to haurs unformiiy. On \of^ Eiandmg. 

there wiu b« aorrw taruJeney lor ttw filer to «ettla 
to tha boKsom. 

V)ktiQh out tna oesirad amount of STYCAST 
4862, andaOdCATAl-YCTSOHtfMiraljoctf o;2 
8 c^Cmysito100fiorSTYCA8T48S2. The 
range may be veMd Irom 0.1 q nO«« q %viih cna 
rate of o/re noBBsInO somewhat Mth ir)cfC!8siKi 
sfnount of Catfdyit. 

MU the CATAtYST 50 into the STYCAST 4862. 
Power sdmnQ it praferrad. PaiRe(eiio4 
nours dopfifi^no pr\ frm arnount of catatyai usea. 
Dett'r urkSer wcuym to irisune a void Iraa 
casting, A nBoommarvded procedure « to 
evacuBtfi yrtSi the haad of bubbiee bresKt. 
6nsak me vacuum ana remove tha container 
Mx a eecond bme, wniie scraping the resin met 
from the sides of the oorxainar. Evacuate a 
eecorKJUne. 

PourinCOcBvicytabe9ie<L tfihacavftyiB 
compIeK and Contains small saps m be fJBeo. it 
is suesaeted thai H be naif fliM and i^ein 
sutijecteq 10 vacuum. Qn ramovsl from the 
vacuum chaniber, the cavity is cornp^tely filled 
and the resM is alowed to aire. 
Guns can ba efTecM oy aAc^l^ io stand at 
room tefnper«iire overnight The uniiran tnen 
t» handled. Put) properties develop in S - 6 
deyc at room terr^rnure. Cure &ne may tm 
shonened by curtne mitSatV 4 nouis at 65^. a 
post cure of 3 hours at 120*C is rmrrsnended. 
(Where service tampermunn above 12o*C ere 
artticipaied. use a tonQer cure at km 
tempsnature e^ 4e nourc at 65*C followed by 4 
nours «ach at 30*0 fKwnenKa up to service 
temperature). 



Propertm Of Meteriaj Ae Supplied : 



^ Praportjf 

cnemmry 


Test Method 


Unit 


Value 


Apoearanoe 


Visual 




siicone 

rad 


Oenstty 


ASTM-OTftt 




2.2-2.3 


ViscoKlcv at 25*C 


LASTIifl-P-2383 ^ 


\ Pbj 


30-40 
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Cure 5cDedul0 ; 



Pt099c refer lo trie Aismicoons for us« «t»ye 



Pnop»rtiM Of If BtefiAl Afker AppRcation : 



Property 



ComprgBBhf StrengUi 

Fteaiunal Strenpih 



pensile girenqtn 
Impact Stfengtfi 



Coeffctem Of LiriCTr Thc/msl E^tpfarnton 
Volume Rfisi&Uvity 



D«l6ctric Cormtant 

atl MHg 

Dts»ip«6Gn Facior 

Btl MHg 

lam Tangent Bt 1 MHk 



Dielectnc StrangPi 

MorstufB Abwptit>n in 24 Houfs 
Macrtiftabiwy 
Se/vioe Terr»perature 
BqnjpliDfi 



Tg gr Strength 



8tor»Be And Hanfilino : 



Mrthod 



ASmO-224Q 



ASTM-D-fiBS 



ASTM-D-6te 
ASntD-TftO 



ASHLH>7ao 



ASTM^D^SW 



^TM-P-3g14 
ASTM-D-33a8 



_ShOfCA 



MP9 



85 minfmom 
TOD 



TBO 



TBD 



4-5 



_AST|yM>3666 



A€T»44:^7 



w/m.K 



TBD 



0.04 



1.6 



TfiQ 



Qhnrvcrn 



TBD 



ASTM-D-1&0 



ASTM-P-1»9 



ASTM-P-C7P 



ASTM^794 



ACTIKMIZ 



_ASTU-M2A 



TBD 



fcV/mm 



0.01 



TBD 



TBD 



TBD 



70-100 



760 minimum 



Stor^ STYCAST 4062 m iwtf i eesM, ClQseo 
contoinars et tdmpemupw berw^^M lex and 25'C 
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HMlth & SaMy ; 

n Is noommentSma to cpobur we Emerwin & Cumlr^ 
prockjct ttoratuna* Incfuding mdterel &«rfeiy dm 
ehrets. prior ro usinQ Eirimon 4 C^tig produce*. 
These may b« obtsinea from ytkaf locol sales office. 



Altention Sp»cHic0||on Wtimm : 

Ti» tochntcal fnformation conUKned Herein h 

ctxwsM wim thv pnip»rite of ih« matftfiai 900 
should not be ufted Hi this pnepamon or 
»P0c;Aco0ons. as >| U intended for rslmnc^ only. 
For aftAistBnce in prapvring spocmcatloni. pmse 
CO ntdo ycxjf locsr Emerson ft Cumlno offioe for 
o»t»te. Please contact Emmon a CurryrKf QualHy 
Assurance for tasi menioo detaift. 



{STfOBJ* is a ropietered traoernark vt NacionaJ fii^ch and Chemica) Company) 
(STYCAST 4952 wag pfawTotrwy to>ed ECCOSil 4952) 
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